Mutants in a small heat shock protein that affect the oligomeric state. Analysis and allele-specific suppression.
Oligomerization is an essential property of small heat shock proteins (sHSPs) that appears to regulate their chaperone activity. We have examined the role of conserved hydrophobic residues that are postulated to stabilize sHSP oligomers. We identified a mutation of Synechocystis Hsp16.6 that impairs function in vivo and in vitro. The V143A mutation is in the C-terminal extension, a region predicted to form an oligomeric interaction with a hydrophobic region that includes the site of a previously characterized mutation, L66A. Both mutants were dimeric, but V143A had a stronger oligomerization defect than L66A. However, V143A protected a model substrate better than L66A. This suggests that although the two regions both play a role in oligomerization, they are not equivalent. Nevertheless, the addition of either dimeric sHSP enhanced the in vitro chaperone activity of wild type Hsp16.6, consistent with models that the sHSP dimers initiate interactions with substrates. Suppressor analysis of V143A identified mutations in the N terminus that restored activity by restabilizing the oligomer. These mutants were allele-specific and unable to suppress L66A, although they suppressed a dimeric C-terminal truncation of Hsp16.6. Conversely, suppressors of L66A were unable to suppress either V143A or the truncation, although they, like suppressors of V143A, stabilize the Hsp16.6 oligomer. We interpret these data as evidence that the mutations V143A and L66A stabilize two different dimeric structures and as further support that sHSP dimers are active species.